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Abstract

Maxillary sinus floor elevation is a reliable surgical procedure to establish oral rehabilitation using implant prostheses
in the atrophic maxilla. Both lateral sinus floor elevation (LSFE) and crestal sinus floor elevation (CSFE) are viable to
augment inadequate alveolar bone height. Still, the results of post-surgical trauma, complications, and patient-reported
outcome measures (PROMs) vary. Furthermore, combining bone grafting for maxillary sinus augmentation (MSA) is
suggested to increase the volume of the alveolar ridge, yet more researches have demonstrated outcomes of the
graftless method. This clinical report describes a graftless sinus augmentation with simultaneous implant placement
utilizing Densah burs implementing CSFE through the osseodensification method.
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Introduction

Agenesis of the upper posterior teeth is one of the common clinical findings leading to alveolar ridge resorption, and
maxillary sinus pneumatization results as atrophic maxilla in patients seeking oral rehabilitation.!3 Maxillary sinus
augmentation (MSA) procedures are proposed to reconstruct the defects because of their predictable and effective
outcomes.25Both direct sinus floor elevation, the lateral window technique, and indirect sinus floor elevation, the
crestal approach, have advantages and indications.134 Unlike lateral sinus floor elevation (LSFE), crestal sinus floor
elevation (CSFE) is more minimally invasive, has less operation time, and limits the complications of sinus lifting
surgery.6-10 Common CSFE includes utilizing osteotomes, piezosurgical units, SCA kits, CAS kits, DASK system, and novel
osseous densification kits named Densah burs.1.3811-14

CSFE via Densah burs was first proposed by Huwais et al in 2018.11 These specific burs compact autogenous grafting
during the osteotomy in a counterclockwise motion.1115The reverse-cutting, as osseodensification mode (OD),
compresses the osseous tissue into lateral walls and the apex of the preparation, creating a hydrodynamic compression
toward the sinus floor and then causing a greenstick fracture and elevating the Schneiderian membrane as an indirect
sinus 1ift.3111215-18 The bone-to-implant contact (BIC) is increased in low-density alveolar ridge while placing dental

implants through this osseous densification, leading to the possibility of simultaneous implant placement during CSFE.
12,15,17,19-22

To obtain a sufficient height of the alveolar ridge to place the implants, Both LSFE and CSFE combing the use of grafting
materials have been accepted and proceeded as one of the standard methods.2323.24
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However, recent studies have shown there is no significant difference in survival rate between placing conventional long
implants with bone grafting and the graftless option using short implants.525-31 Some studies even proposed superior
outcomes of no grafting sinus elevation due to the enhancement of autogenous bone formation, fewer chances of post-
operative pain, and fewer morbidities related to grafting materials.3032-41 Furthermore, the use of short implants without
MSA or placing implants in palatal positioning is proposed to exclude complications such as Schneiderian membrane
perforation and sinusitis.2942-47

This clinical report aims to evaluate the treatment procedure of graftless sinus augmentation with simultaneous single
implant placement and the outcome of utilizing Densah burs in CSFE.

Case Presentation

A 61-year-old female came to Hung Kun-Tsung’s Dental Clinic with agenesis of the left maxillary first molar. She sought a
fixed implant prosthesis solution to restore the mastication. The patient did not have dental implant surgery experience
before and requested a single implant placement for now. She was afraid of the sizeable surgical site and the post-
operative trauma. A minimally invasive CSFE was proposed to restore the left maxillary first molar.

Computerized tomography (CT), periapical radiographs, and digital photography were used to analyze the situation. The
height and the width of the residual maxillary alveolar ridge are measured as 7.1 mm and 11.4 mm. The ideal implant
position was then planned at the center of the alveolar crest using the tracing of a 9 mm height and 4.5 mm width im-
plant template (Figures 1a to 1c). The left maxillary second molar was extracted in advance due to severe mobility and
plaque accumulation. The initial photo was taken on one month wound follow-up (Figure 2).

Figure 1a: Periapical radiograph of Figure 1b: Schneiderian membrane Figure 1c: 3D view to check the
agenesis left maxillary first molar. thickening was observed through CT planned implant axis.
sagittal plane. The alveolar ridge
was measured at 7.1 mm in height
and 11.4 mm in width. A 4.5 x 9 mm
implant was planned to fit the
condition.

Figure 2: Initial photo of the left posterior
maxillary alveolar ridge with adequate soft tissue

volume.
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Standardized surgical techniques were followed and proceeded. Envelope flap reflection was raised utilizing standard
instrumentation under the administration of local anesthesia. The horizontal incision was made palatally to allow proper
wound closure later. An osseous densification drilling was performed using Densah burs (Universal Densah® Bur Kit;
Versah, LLC, MI, USA) in a sequence for crestal sinus floor elevation. The pilot drill was inserted 1mm below the sinus
floor to confirm the position and the angulation of the osteotomy (6 mm in length). 2.0 mm Densah bur was utilized to
drill the alveolar ridge to the sinus floor (7 mm in length) in reverse-cutting OD mode. 3.0 mm Densah bur was used in
0D mode to pass the sinus floor and advance the height no more than 3 mm above the alveolar ridge (7 to 10 mm in
length). 4.0mm Densah bur entered the osteotomy in OD mode to obtain the planned diameter of the dental implant
(Figure 3). A fluoride-modified screw-shaped implant, 4.5 mm in diameter and 9 mm in length (OsseoSpeed TX 4.5, 9
mm, Astra Tech; Dentsply Sirona, Mdlndal, Sweden), was placed and covered in the position of the left maxillary first
molar with the insertion torque = 45 Ncm. Autogenous bone particulates by OD mode drilling remained inside the oste-
otomy. No additional graft materials are inserted. The flap was closed with two stitches of single interrupted suturing on
the horizontal incision and one stitch of single interrupted suturing on the vertical incision using 4-0 non-absorbable
polyamide monofilament suture (Dafilon®, B. Braun, Melsungen, Germany). Post-operative CT was taken and verified
(Figure 4). The Schneiderian membrane was lifted nearly 2 mm without grafting materials, and the implant reached its
appropriate position. The patient reported no post-operative pain and discomfort after one week follow-up.

Densah® Sinus Lift Protocol 1 - Height > 6 mm ; Width >4 mm

Pilot 2.0 (OD) 3.0 (OD) 4.0 (OD) Implant
1 mm below TILL sinus floor PAST sinus floor Further preparation Length=9 ~ 11 mm
sinus floor (no perforation) & advancement <3 mm & advancement <3 mm

autogenous
bone particulate
® ®

1 mm @

800 ~ 1500 rpm

G

800 ~ 1500 pm 800 ~ 1500 rpm 800 ~ 1500 rpm

© Chi-Chou Huang & Chen-Che Hung

Figure 3: Schematic of Densah Sinus Lift Protocol 1. The manufacturers designated the guideline to perform graftless
CSFE in the residual alveolar ridge height > 6 mm and width > 4 mm. After using the pilot drill to initiate the
osteotomy, the following burs and drilling sequences should be performed in osseodensification mode, a counterclock-
wise motion and obtained the planned preparation.

Figure 4: 9 mm implant was placed in the position. The CT

showed a dome-shaped Schneiderian membrane and a nearly 2
mm increment of the elevation from the sinus floor. The cavity
contained injected normal saline, increasing the capacity
between the membrane and the sinus floor.
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A horizontal incision was performed, and a healing abutment (Healing Abutment 5.5, 4 mm, Astra Tech; Dentsply Sirona)
was screwed into the implant after six months. The distal side of the incision was sutured with one stitch of single
interrupted suturing (Dafilon®, B. Braun) to seal the gingival tissue (Figure 5). A periapical radiograph was taken
without signs of sinus cavity infection (Figure 6). After eight weeks, the healing abutment was removed (Figure 7), and
the impression coping (Implant Transfer 4.5/ 5.0; Astra Tech; Dentsply Sirona) was connected to the implant. A
closed-tray impression was made with vinylpolysiloxane (VPS) impression material (Medium Regular Set DECA, Aquasil
Ultra+; Dentsply Sirona, M6lndal, Sweden), capturing the matured peri-implant tissue contour and the rest of tissue con-
tour was reproduced using VPS putty materials (Soft Putty Set, Aquasil; Dentsply Sirona, Mdlndal, Sweden). The
definitive screw-retained restoration was fabricated and screwed into the implant. The access was covered with Teflon
strips and composite resin (Figure 8). Periapical radiographs and CT were taken to verify the fitness of the prosthesis
and the level of marginal bone after the delivery (Figure 9) and two years follow-ups (Figure 10a and 10b).

Figure 5: Healing abutment was Figure 6: Periapical radiograph after Figure 7: Removal of healing
inserted and sutured in second-stage  second-stage surgery. There were no abutment before taking the final
surgery. signs of sinus cavity infection or other impression. Adequate peri-implant
complications. tissue without any inflammation. No

significant buccal bone wall
resorption after the procedure.

Figure 8: Proper fitting of definitive Figure 9: Periapical radiograph after Figure 10a: Periapical radiograph
screw-retained restoration. prosthesis delivery. after two years in service.

Figure 10b: CT sagittal plane view of
definitive implant restoration of the
left maxillary first molar.

SVOA Dentistry

131


https://sciencevolks.com/dentistry/

Graftless Sinus Augmentation via Crestal Sinus Floor Elevation using Densah Burs with Simultaneous Implant Placement: A Clinical Report after Two Years in Service

Discussion

Various factors are related to the outcome of MSA. Different approaches, the necessity of grafting materials, and the
determination of implant lengths affect the treatment's prognosis. Multiple clinical trials and studies addressed the pos-
sibility of attaining proper sinus elevation results, lowering complications, and increasing dental implants' survival rate.

Lateral Approach vs. Crestal Approach

Both LSFE and CSFE have been promising MSAs for inadequate alveolar ridge and have shown high success rates of
implant placements in studies by Mohan et al in 2015, Danesh-Sani in 2016, and Bhalla et al in 2021.134In 2008, Wang et
al proposed a classification of MSA based on the anatomy of edentulous maxilla and suggested LSFE for RBH < 5 mm, the
bone width is = 5 mm, and the bone crest is < 3 mm from the adjacent cemento-enamel junction (CE]J).48 CSFE is recom-
mended for RBH between 6 to 9 mm in the same study. However, various clinical reports exceed this standard and
obtain reliable outcomes in a less aggressive procedure than LSFE.

In 2010, Esposito reported effective crestal sinus lifting in RBH 3 to 6 mm and placing 8 mm length implants
simultaneously.#2In 2014, Gonzalez reported a 100% success rate of 69 cases of CSFE with B-tricalcium phosphate bone
grafting and simultaneous implant placements in RBH < 4 mm.4°In 2020, Soardi et al. concluded that CSFE is a predicta-
ble procedure for lifting maxillary sinus floor less than 2 mm. However, the study highlighted that CSFE does not have
direct visibility of the Schneiderian membrane, which clinical skills and experiences should bear in mind.10

Although there is no absolute preference between LSFE and CSFE in survival rates and long-term outcomes, higher
chances of complications are reported in some studies. In 2020, Khehra concluded lower chances of Schneiderian mem-
brane perforation in CSFE because surgical trauma was minimized. Similar results are reported by Molina et al that the
incidence of membrane perforation in LSFE and CSFE are around 20 to 25% and 15%, respectively.> Furthermore, CSFE
is preferred through patient reported outcome measures (PROMs). Al-Almaie designed a split-mouth study and reported
that most patients chose CSFE over LSFE due to less time consumption and less post-operative pain in 2017.7

Densah Sinus Lift

CSFE using Densah burs in osseodensification method was first introduced by Huwais et al in 2018.1! The clinical study
carried significant results of the utilization and the enhancement of bone density, allowing simultaneous implant place-
ments to obtain primary stability through BIC and matched his previous study in the previous year.15 Specific guidelines
and protocols of the relationship between RBH and the method of MSA are proposed by the manufacturers. Huwais et al
proceeded with the technique at the subsinus RBH at a baseline of 54 mm. They yielded a cumulative
implant survival rate of 97% with propelling bone grafting materials into the sinus cavity.1! Pai reported a similar result
of osseodensification sinus elevation on RBH 5.0 mm without grafting materials in the same year.50In 2019, Arafat com-
pared graftless osteotome elevation to the Densah sinus lift method and recorded higher Implant Stability Quotient (ISQ)
values immediately postoperatively and at six months in the latter group.1® El-Ghobashy also reported these results in
2022.12

A few studies highlighted the critical condition and achieved proper CSFE utilizing osseodensification sinus elevation. In
2021, Salgar demonstrated a few cases of crestal window approach using Densah sinus lift protocols to substitute lateral
window technique in hyper-pneumatized posterior maxilla with a RBH < 1.5 mm and then augmented the sinus with
bone grafting up to 15 mm with simultaneous implant placements.1¢In 2022, Rodda reported that specific protocols
should be followed to ensure the success of Densah sinus lift in RBH < 3.0 mm.17In 2023, Alhayati et al concluded the
efficiency of CSFE and higher primary and secondary implant stability applying Densah sinus lift with propelling grafting
materials in RBH = 2.0 mm and < 6.0 mm.!8

Graftless vs. Grafting Materials

The use of grafting materials in MSA remains a matter of controversy. Specific bone substitutes are believed to maintain
the volume of the alveolar ridge and histomorphometric outcomes.234251 However, more studies and results have
attained the sustainability of graftless sinus augmentation with simultaneous implant placement. In 2011, Sohn et al
discovered a faster and greater new bone formation in sinus elevation receiving no grafting materials in the immuno-
chemical rabbit study.33In 2012, Riben et al reported higher implant survival rates for the graftless technique.34 In 2016,
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Silva et al reviewed 30 articles with 868 implants installed in 397 maxillary sinuses from 6 months to 11 years and
concluded 96 % of implant survival rate in graftless procedures without major post-operative complications.?s In the
same year, Falah et al analyzed and proposed that blood clots induced new bone formation and considered autologous
osteogenic grafting in MSA.37In 2017, Parra et al reviewed maxillary sinus lifting without grafting for up to four years.
They showed a minimum RBH of 3 mm with enough cancellous bone remaining could guarantee minimum blood supply
levels.27

More studies had a similar conclusion in 2020. Luongo et al confirmed the validity of graftless MSA with simultaneous
implant placement. The method reduces healing time, cost, and complications for the patients.52 Song et al showed a
tenting effect of the dental implant in MSA without grafting, increasing proportions to the length and recorded amount of
bone formation inside the sinus cavity.>3 Rammelsberg et al reported no negative effect on implant survival rate
utilizing graftless MSA. However, RBH and incidence of membrane perforation influenced ten years survival rate.5¢ In
2021, Zahedpasha evaluated graftless sinus lifting and the one using bone substitutes histologically and radiographically.
Both groups had shown a bone gain in radiographs. Still, the graftless group presented significant bone thickness of
trabeculae under histomorphometric study because of blood clot formation compared to the bone substitutes group.4!

Long Implants vs. Short Implants

Even though the definition of using shorter implants to avoid MSA has not reached a consensus, more studies have
carried more statistical results that using short implants to substitute conventional long implants is reliable. Atieh et al
reviewed and concluded that short implants (< 8.5 mm) demonstrated a viable alternative to longer implants requiring
additional grafting procedures in 2012.43 In 2017, Pohl et al reported equivalent outcomes of using 6 mm short
implants versus = 11 mm long implants with sinus floor elevation#>In the same year, Bechara et al reported similar
results but preferred short implants because of faster operation time and less expensive.26In 2018, Thoma reported no
significant distinct comparing these methods after five years in service. But another five years follow-up study by Mester
et al in 2023 showed standard implants (2 8 mm) combing MSA have a higher survival rate, although statistical signifi-
cance was not achieved.55In 2021, a meta-analysis of randomized controlled clinical trials by Chaware et al
proposed the favor of short implant (< 8.5 mm) as the alternative to long implant (> 8.5 mm) with sinus grafting for the
rehabilitation of posterior atrophic maxilla through 667 patients and 1595 implants.3?

Conclusion

MSA with implant placements is a promising surgical procedure to rehabilitate the posterior atrophic maxilla. Even
though both LSFE and CSFE are pronounced and efficient methods, CSFE limits the complications and is preferred
through PROMs due to its minimally invasive procedure. Within the limits of the study, graftless sinus augmentation via
Densah sinus lift is viable and can reproduce the results in RBH = 5 mm. To proceed with this technique on RBH <4 mm,
clinical experiences, and manufacturer’s guidelines should be aware and long-term follow-up is required. This clinical
report has shown the success of CSFE without grafting materials with simultaneous implant placement and the
reliability of sinus lifting through Densah sinus lift. The method effectively decreases risks of complications, both opera-
tion time and healing time, cost, and the patient's anxiety. Although additional grafting materials were not used in this
clinical case, particulate autogenous bone was harvested and compacted via osseodensification, preventing chances of
membrane perforation and increasing bone formation inside the sinus cavity tented by the implant.
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